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INTRODUCTION

The hepatobiliary tract is the target of a wide variety of
tropical infections. Some diseases, such as chronic hepatitis
and biliary ascariasis, are important causes of morbidity and
mortality among residents of the tropics in many parts of the
world. Others, such as hepatitis A, pose a greater threat to the
expatriate traveler. Among the millions of persons in the tropics
with the acquired immunodeficiency syndrome (AIDS), oppor-
tunistic infections with even once obscure pathogens have
become important causes of hepatobiliary disease.

DIAGNOSTIC CONSIDERATIONS

For patients with known or suspected hepatobiliary disease,
categorizing the problem into one of several clinical syndromes
narrows the list of diagnostic possibilities. Hence, the first
step is to determine whether there is parenchymal disease of
the liver (hepatitis, cirrhosis, granulomatous and other infil-
trative processes, space-occupying lesions), biliary disease (bil-
iary obstruction, other causes of jaundice), vascular disease, or
splenomegaly. Priority should be given to life-threatening 
but treatable conditions such as hepatic abscess, cholangitis,
and falciparum malaria, and to diseases that threaten the 
public health, such as hepatitis A and several of the viral
hemorrhagic fevers. It is important to rule out diseases that 
are also common in temperate climates, such as cholecystitis
and pancreatic carcinoma, and noninfectious processes that
occur more frequently in the tropics, such as veno-occlusive
disease.

The spectrum of hepatobiliary infections differs among
residents of the developing world, immigrants from these
areas, and the expatriate traveler.1–9 Acute hepatitis A is com-
mon among travelers returning to temperate zones, who typi-
cally lack prior exposure and immunity, while it is rare among
immigrants and adult residents of the tropics, who experienced
infection during childhood.10 Biliary ascariasis is familiar to 
clinicians in the developing world, where a large proportion
of the population harbors adult worms (see Chapter 109).11–14

Although ascariasis is not uncommon among immigrants from
the tropics, the risk of hepatobiliary complications decreases
rapidly during the first year after arrival, because the worms
die and are not replaced.

Routine evaluation of the patient begins with a clinical
history that may help distinguish between disease processes
and point to a diagnosis. There should be questions about the
pace of illness, right upper quadrant pain or discomfort, indi-
gestion, jaundice, dark urine, pruritus, fever, anorexia, and
other constitutional symptoms. A history of underlying condi-
tions, medications, vaccinations, and an epidemiological history
of exposures should be taken. Examination should evaluate the
size, consistency, and tenderness of the liver, spleen, and gall-
bladder. The presence of jaundice, ascites, dilated periumbilical
veins, spider angiomata, or other stigmata of liver disease
should be ascertained. Measurements of serum bilirubin, liver
enzymes, and alkaline phosphatase are part of routine screening
for hepatobiliary disease. Depending on their availability, further
studies such as measurements of serum albumin and prothrom-
bin time, serologic tests, imaging studies, cholangiography, and
liver biopsy may be indicated.

Ultrasonography (US) is more widely available in tropical
areas than computed tomography (CT) or magnetic resonance
imaging (MRI). US is useful for detecting gallstones, dilated 
biliary ducts, thickened gallbladder walls, masses within and
around the liver, periportal fibrosis, hepatosplenomegaly, 
and evidence of portal hypertension. US can distinguish solid
lesions from abscesses and cysts and can demonstrate certain
helminths within the hepatobiliary tree.15–17

In the sections to follow, diseases of the hepatobiliary tree
are discussed according to clinical syndromes and manifesta-
tions. Emphasis is on differential diagnosis and the approach
to diagnosis.

ACUTE HEPATITIS

The clinical spectrum of acute hepatitis ranges from asymp-
tomatic illness to fulminant, massive hepatic necrosis. In typical
symptomatic cases, there is vague discomfort and tenderness 
in the right upper quadrant, nausea, anorexia, jaundice, and fever.
The broad differential diagnosis is outlined in Figure 127-1. 
In all cases, a history of exposure to toxins and drugs that cause
damage to the liver should be sought.

Elevation of hepatic enzymes and bilirubin also occurs in
response to a number of systemic infections, including bacte-
rial sepsis, pneumonia, typhoid fever, and malaria, even when
the pathogen does not directly infect liver tissue.1,18

Cholestasis and frank jaundice are prominent in such cases
and may take days to several weeks to resolve after the
responsible infection is cleared. In malaria, hepatomegaly
without evidence of hepatocellular injury can occur as a con-
sequence of vascular congestion and Kupffer cell hyperplasia.

The most common causes of hepatitis throughout the world
are hepatitis viruses A through E (see Chapter 64). In many
developing regions, hepatitis A virus (HAV) infection occurs
in the first years of life through fecal-oral transmission and is
usually asymptomatic.19 In areas where the quality of drinking
water has improved, however, the prevalence of hepatitis A in
children has decreased in recent years.20 Hepatitis A infection
is one of the most common causes of illness among travelers to
the tropics, occurring at a rate of 3 to 6 per 1000 persons per
month in one study and accounting for 60% of cases of hepati-
tis in returning travelers.21 Appropriate use of hepatitis A vaccine
or pooled serum immunoglobulin reduces the risk of infec-
tion among travelers to less than 5% and 15%, respectively.22
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The prevalence of hepatitis B surface antigenemia varies
from less than 1% in Mexico and temperate South America to
as high as 15% in parts of Africa, Southeast Asia, China, the
Philippines, Pacific islands, Middle East, and the Amazon
basin.23,24 Residents of such areas generally acquire asympto-
matic infections in the perinatal and early childhood periods.
Acute hepatitis B is four to five times less common than hep-
atitis A among travelers to the tropics.25 Expatriates at high
risk for hepatitis B include health-care professionals, persons
receiving inoculations or dental treatment, and those who
engage in unprotected sexual contact or share needles.26 Only
persons infected with hepatitis B virus (HBV) are at risk for
superinfection with delta virus (hepatitis D virus, HDV). Direct
person-to-person contact of HDV has been responsible for the
high number of cases of fulminant hepatitis in the Amazon
region (Lábrea hepatitis), northern Colombia (hepatitis of the
Sierra Nevada of Santa Marta), and remote Amerindian settle-
ments in Venezuela, rather than percutaneous needle exposure,
which is the usual route in other parts of the world.27–29

Acute hepatitis C virus (HCV) infection occurs usually via
the parenteral route, or less commonly via sexual transmis-
sion. It is endemic worldwide with high prevalence in Japan
and the Mediterranean countries of Europe, Africa, and the
Middle East, where it causes significant morbidity, but is 
rare among returning travelers.30–32 High rates of hepatitis 
C infection in Egypt are attributed to use of inadequately ster-
ilized needles for administration of tartar emetic during mass 

treatment campaigns to control schistosomiasis in the 1960s
through the 1980s.33 Another virus transmitted via the fecal-
oral route, hepatitis E, has caused outbreaks in India, Nepal,
Pakistan, the former Soviet Union; parts of Africa, Mexico,
and China; and the Middle East. Sporadic cases have been
reported among travelers.34–36

Distinguishing the different types of hepatitis on clinical
grounds alone is difficult. The incubation periods of hepatitis
A and B are 2 to 6 weeks and 6 weeks to 6 months, respec-
tively. The hepatic manifestations of HBV infection may be
preceded by rash, arthralgia, and arthritis. Mortality due to
fulminant hepatitis occurs in 0.15% of persons with HAV
infection (and in 2% to 3% of those over the age of 40 years),
in fewer than 1% of those with HBV infection, in up to 50%
of those with HDV co-infection, and in up to 20% of pregnant
women during the third trimester who become infected with
hepatitis E virus (HEV).

There are specific immunoglobulin M (IgM) antibody tests
for hepatitis A, D, and E. Acute hepatitis B is diagnosed using
assays for hepatitis B surface antigen or anti-HBV core anti-
gen.37,38 Diagnosis of acute hepatitis C requires detection of
HCV RNA, since anti-HCV antibodies are usually slow to
develop. Household contacts of patients with hepatitis A
should receive serum immunoglobulin, and precautions to
prevent enteric spread should be taken. Hepatitis B immune
globulin and immunization are effective in preventing infec-
tion of sexual partners and neonates born to infected mothers.
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FIGURE 127-1 Differential diagnosis of acute hepatitis.



Other viruses that cause acute hepatitis are listed in 
Figure 127-1.39 Diagnosis is made by serologic tests, micro-
scopic examination of biopsy specimens, and viral cultures of
liver tissue, blood, urine, and other fluids. In the forested
areas of sub-Saharan Africa and South America, yellow fever
occurs in epidemics or as sporadic cases among unvaccinated
persons, including the occasional traveler (see Chapter 71).
Only 10% to 20% of cases of infection with the yellow fever
virus lead to the classic syndrome of biphasic fever, jaundice,
hemorrhage, and hepatic necrosis. Other agents of viral hem-
orrhagic fever that involve the liver include the tick-borne
Kyasanur Forest disease in India and Crimean-Congo hemor-
rhagic fever in Africa and Asia; Lassa fever in West Africa;
Marburg virus disease in Uganda, Kenya, and Zimbabwe; and
Ebola virus disease in Zaire and Sudan (see Chapters 65–67,
and 70).40 Because transmission of the highly lethal Lassa
fever, Marburg, and Ebola viruses is by direct contact with
blood and excreta, strict isolation and infection control pre-
cautions are indicated. Hepatic necrosis has been reported
also with dengue hemorrhagic fever and Rift Valley fever.
Hepatic impairment and elevated levels of transaminases in
the serum that occur in up to 60% of persons with the severe
acute respiratory syndrome (SARS) are due to infection of the
liver with the SARS-associated coronavirus.41

Hepatomegaly and, at times, clinically apparent hepatitis
are seen in nonviral infections such as leptospirosis, relapsing
fever, and early syphilis (see Chapters 44–46). Hepatitis is
rare in Lyme borreliosis. In leptospirosis, the elevation of
serum bilirubin is usually out of proportion to that of the
hepatic enzymes. Leptospirosis is enzoonotic throughout 
the tropics, and outbreaks among residents and travelers 
in the tropics have followed contact with contaminated water
or moist soil.42,43

Pulmonary involvement and a history of contact with live-
stock or parturient cats clinically distinguishes the hepatitis of
acute Q fever from that of viral hepatitis. Hepatomegaly or
hepatitis occurs frequently in typhoid fever, acute brucellosis,
tularemia, meloidosis, and psittacosis, as well as in rick-
ettsioses.44,45 Massive hepatic necrosis may complicate miliary
tuberculosis.46

A mild increase in serum transaminases can be seen in
cases of acute acquired toxoplasmosis. Mild hepatomegaly
during acute Chagas’ disease results from infection of hepato-
cytes and Kupffer cells and the host’s immune response 
(see Chapter 93). Approximately 2 months after ingestion of
watercress containing metacercariae of Fasciola hepatica,
immature flukes migrate through the liver, causing right
upper quadrant pain, nausea, and fever (see Chapter 117).
Tender hepatomegaly and elevated serum hepatic enzymes
are suggestive of viral hepatitis, but a marked peripheral
blood eosinophilia and urticarial eruptions point to the
proper diagnosis. Hypoechoic and hypodense lesions of 
the liver detected by US and CT correspond to the track of the
parasite as it burrows through the liver.16,47 Diagnosis of acute
fascioliasis is made by serologic tests because symptoms pre-
cede egg-laying by weeks.48 Rare human cases of Capillaria
hepatica have been reported from Africa, Asia, and Latin
America (see Chapter 106).49 Acutely, there may be tender
hepatomegaly and anorexia. The diagnosis is suggested by
peripheral blood eosinophilia and confirmed by demonstra-
tion of worms and eggs in the liver by biopsy or at autopsy.
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Hepatomegaly in acute schistosomiasis results from egg depo-
sition in the liver and the immune response to worm and egg
antigens (see Chapter 116).50 Specific serologic tests become
positive several weeks before eggs can be found in the stool.

CHRONIC HEPATITIS AND OTHER CAUSES 
OF DIFFUSE HEPATOMEGALY

Chronic active hepatitis in the tropics is caused most com-
monly by HBV and HCV (see Chapter 64). Co-infection with
HDV may accelerate the course of chronic HBV infection.
While failure to resolve infection with these agents may lead
to cirrhosis or hepatoma, persons with chronic hepatitis may
remain asymptomatic for years, despite persistently elevated
hepatic enzymes. Serologic testing and liver biopsy confirm
the diagnosis.

Macronodular or “postnecrotic” cirrhosis develops in up
to 25% of chronic hepatitis B surface antigen carriers and in
over 20% of persons infected with HCV for over 20 years. The
process may be clinically silent for several years before the
appearance of symptoms and signs of hepatocellular dysfunc-
tion and portal hypertension such as jaundice, encephalopathy,
ascites, and bleeding from esophageal varices. The liver is firm,
nodular, and shrunken.

The periportal or “pipe stem” fibrosis of chronic schisto-
somiasis gives the liver a nodular appearance which resembles
that of cirrhosis. True cirrhosis in schistosomiasis, however, is
usually due to coinfection with HBV or HCV, or other chronic
liver disease, and only occasionally is it seen in the absence of
other hepatic lesions.51 Cirrhosis has been reported as a con-
sequence of visceral leishmaniasis.

Chronic alcoholism is a common cause of micronodular
cirrhosis in the tropics. African or Bantu cirrhosis is thought
to be related in part to chronic iron overload and hemochro-
matosis, whereas Indian childhood cirrhosis may be related to
high copper intake as well as genetic factors.52 Many cases of
cirrhosis in the tropics remain undiagnosed. The differential
diagnosis of hepatomegaly is shown in Box 127-1.

Granulomatous Disease

Systemic infections may infiltrate the liver and induce gran-
uloma formation. Usually, both the liver and spleen are enlarged,
and the alkaline phosphatase is elevated. In visceral leishmania-
sis, disseminated tuberculosis, atypical mycobacterial infections,
histoplasmosis, disseminated Penicillium marneffei infection, and
other fungal infections, organisms invade Kupffer cells and other
cells of the reticuloendothelial system. Disseminated infections
of this sort are common in advanced human immunodeficiency
virus (HIV) disease, but because of impaired immunity there may
be little or no granulomatous reaction on histologic examina-
tion. Diagnosis is made by microscopic examination of biopsied
liver tissue and culture of tissue and blood.

In chronic schistosomiasis mansoni and schistosomiasis
japonica, granulomas form around eggs trapped in portal
venules. Typically, the left lobe of the liver is enlarged more
than the right lobe. As infection progresses, the size of the
liver decreases as the diameter of the granulomas is reduced 
by immunomodulation. Periportal fibrosis, a specific finding in
hepatosplenic schistosomiasis, is detected by US, CT, and MRI.
In Schistosoma japonicum infection, calcified eggs in the liver 



produce a characteristic “turtle-back” pattern on MRI. In severe
cases, portal hypertension may lead to gastroesophageal varices,
but jaundice, ascites, and hepatic encephalopathy are only seen
in “decompensated” cases in which there is hepatocellular
damage as well as portal hypertension. The diagnosis of chronic
schistosomiasis is made by finding eggs in specimens of stool.
Serologic tests are useful for screening travelers, who often 
have light and asymptomatic infections. Hepatosplenomegaly
and early periportal fibrosis may regress after treatment with
praziquantel.

Granulomas may form around migrating filariform larvae of
Strongyloides during hyperinfection and dissemination.
Granulomas form around Ascaris eggs trapped in liver tissue
when adult worms enter the biliary tree. Hepatic granulomas
around adult worms, larvae, and eggs are characteristic of
chronic Capillaria hepatica infection. In visceral larva migrans
due to Toxocara canis or Baylisascaris procyonis, migrating 
larvae provoke an eosinophilic granulomatous response.53

Hepatomegaly, fever, and peripheral blood eosinophilia prompt
a clinical diagnosis, which can be confirmed by serologic tests.

Space-Occupying Lesions of the Liver

Symptoms of mass lesions in the liver produce abdominal
discomfort from distention of Glisson’s capsule, an increase in
abdominal girth, obstruction of the biliary system, or rupture
into the peritoneum, pericardium, or pleural space or through
the abdominal wall. Asymptomatic lesions occasionally are
detected by imaging procedures during evaluation of unex-
plained fever or weight loss. The characteristics of lesions
imaged by US, CT, or MRI may yield a precise diagnosis of
certain helminthic infections such as schistosomiasis, acute
fascioliasis, or echinococcosis, but the cause of most lesions is
determined by serologic tests, blood cultures, or culture and
microscopic examination of specimens obtained by aspiration
or biopsy.

Liver abscesses, whether amebic or bacterial, may present
subacutely with low-grade fever, weight loss, and localized
pain, or acutely with temperatures above 102°F and signs of
toxicity. Jaundice is unusual in the absence of biliary obstruc-
tion, and the alkaline phosphatase may be the only hepatic
enzyme that is elevated.

Certain features may help differentiate amebic and bacterial
abscesses54 (Fig. 127-2). Amebic abscesses occur frequently in
Mexico, Central America, northern South America, West and
South Africa, and India. Most persons with amebic abscesses
do not have dysentery, and stool examination does not show
trophozoites or cysts in 50% of those tested. Serologic tests
for antiamebic antibodies become positive in 99% of persons
after 7 days of symptoms. Antibodies may persist for years,
however, and the specificity of serologic tests may be low in
endemic areas. Aspiration of the abscess usually is not necessary
for diagnosis; abscess fluid typically contains few or no amebae,
rare white blood cells, and no bacteria. A trial of metronida-
zole or tinidazole confirms a clinical diagnosis if patients
defervesce or show symptomatic improvement within a few
days.55 Aspiration is indicated in cases of pending rupture or in
cases with uncertain diagnoses that do not respond to medical
treatment.56 Treatment with metronidazole or tinidazole
should be followed by a course of a luminal amebicide such
as paromomycin, iodoquinol, or diloxanide furoate.
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Infiltrating or Granulomatous Infections
Q fever
Melioidosis
Psittacosis
Brucellosis
Granuloma inguinale
Tularemia
Listeriosis
Syphilis
Bartonellosis
Tuberculosis
BCG vaccination or

immunotherapy
Leprosy
Cryptococcosis
Histoplasmosis and other endemic fungi
Visceral leishmaniasis
Schistosomiasis
Microsporidiosis
Strongyloidiasis
Ascariasis
Toxocariasis
Capillariasis
Baylisascaris infection
Fascioliasis
Viral infections (CMV, EBV)
Abscesses and Cysts
See Figure 127-3
Response to Systemic Infection
See Figure 127-1
Acute Hepatitis
See Figure 127-1
Portal Hypertension
Schistosomiasis
Cirrhosis
Chronic liver disease
Portal vein thrombosis
Veno-occlusive disease
Noncirrhotic portal fibrosis
Clonorchiasis
Noninfectious Causes
Lymphoma
Leukemia
Metastatic carcinoma
Hepatocellular carcinoma
Fatty changes
Polycystic disease
Heart failure
Amyloidosis
Alcoholic cirrhosis
Siderosis and septal fibrosis
Bantu cirrhosis

Box 127-1 Differential Diagnosis of Hepatomegaly

BCG, bacille Calmette-Guérin; CMV, cytomegalovirus; EBV, Epstein-Barr
virus



Pyogenic liver abscesses most commonly are caused by
enteric organisms, streptococci, and Staphylococcus aureus.57

Blood cultures and cultures of abscess fluid are positive in
about 50% and 73% of persons, respectively.58 In the tropics,
Salmonella typhi, Brucella species, and Burkholderia (Pseudomonas)
pseudomallei occasionally cause hepatic abscesses. Occasional
causes of large space-occupying lesions in the liver include
tuberculosis, gummatous syphilis, and, in persons with AIDS,
bartonellosis (peliosis hepatis), and Pneumocystis jiroveciii.
During acute fascioliasis, CT or MR often show hypodense
lesions in the liver measuring 1 cm or more in diameter that
move to different parts of the liver over the course of several
weeks. These lesions correspond to the tortuous and branch-
ing linear tracks of necrotic tissue and eosinophilic inflamma-
tory infiltrates along the path of larval migration.59

Hydatid cysts of the liver (see Chapter 114) may be 
distinguished from simple hepatic cysts when US, CT, or MRI
shows intracystic septations indicative of daughter cysts.
Otherwise, a history of residence in a sheep raising or other
endemic area or a history of urticarial or anaphylactic reac-
tions may suggest the diagnosis of hydatid disease. A highly
sensitive enzyme-linked immunosorbent assay (ELISA) and
confirmatory immunoblot for antibodies to Echinococcus 
granulosus are available.60 Microscopic examination of cyst
fluid taken by needle aspiration or at surgery usually shows
diagnostic protoscolices, hooklets, and calcareous bodies.61

Treatment includes high-dose albendazole and either careful
surgery or percutaneous drainage with inactivation of
cysts.62,63 Less common cestodes that cause mass lesions in 
the liver include Echinococcus multilocularis in northern regions
of the world and Echinococcus vogeli and Echinococcus oli-
garthrus in Central and South America.64 Hepatic cysticercosis
is unusual.

Vascular Disease

Chronic passive congestion of the liver due to heart failure
may produce chronic hepatomegaly and eventually cardiac 
cirrhosis. In tropical areas, important causes include chronic
Chagas’ cardiomyopathy, rheumatic heart disease, restrictive
pericarditis from tuberculosis, and endomyocardial fibrosis.
Veno-occlusive disease involving hepatic venules causes 
rapidly progressive tender hepatomegaly, ascites, and death
from variceal bleeding or liver failure. It is associated with
ingestion of pyrrolizidine alkaloids in herbal teas in Jamaica
and parts of Africa and Asia.65

Splenomegaly

The spleen is enlarged in many of the same infections in
which the liver is enlarged (Box 127-2). Massive
splenomegaly may be seen in visceral leishmaniasis, chronic

Hepatobiliary Disease ■ 1539

Echinococcus

E. granulosus

E. multilocularis

E. vogeli

Abscess

Amebic vs.
pyogenic

Needle aspirate,
percutaneous drain

Impending rupture,
pericardial or pleural

involvement

Other

Gumma

Tuberculoma

Melioidosis

Acute fascioliasis

HIV-related

Kaposi's sarcoma
Pneumocystis 
carinii
Bacillary peliosis 
hepatis 

Noninfectious

Hepatocellular 
carcinoma 
(hepatitis B virus,   
 hepatitis C virus)
Metastatic 
carcinoma
Hemangioma
Lymphoma
Benign cyst
Focal nodular 
hyperplasia

LOCALIZED LESION
OF LIVER

Pyogenic

Older patient

Underlying biliary/ 
gastrointestinal 
disease

Multiple 
abscesses

Positive blood 
culture

Amebic

Young, male

From highly 
endemic area

Single lesion

Lesion in right lobe

Positive amebic 
serologic test

Antibiotic
coverage

No

Yes

Failed medical
therapy Treat medically

FIGURE 127-2 Differential diagnosis of space-occupying lesions of the liver.



malaria (tropical splenomegaly syndrome), and myeloprolifera-
tive disorders.66 Splenomegaly secondary to portal hypertension
occurs with schistosomiasis, cirrhosis, and many other severe
chronic liver diseases. Unusual causes of splenomegaly in the
tropics include abscesses due to Salmonella typhi, Brucella
species (especially B. suis), and Burkholderia (Pseudomonas)
pseudomallei. Hypoechogenic lesions in the spleen have been
detected by ultrasonography in persons with loiasis.67

JAUNDICE

Tropical infectious diseases produce jaundice by several
mechanisms (Fig. 127-3). Hemolysis leading to predominantly
unconjugated hyperbilirubinemia and depressed serum hap-
toglobin levels is the result of direct infection of red blood cells
by Plasmodia, Babesia, and Bartonella bacilliformis. It also may

occur via indirect mechanisms such as disseminated intravas-
cular coagulation accompanying a variety of systemic infections
or the hemolytic-uremic syndrome associated with Escherichia
coli O157-H7. Mixed conjugated and unconjugated hyper-
bilirubinemia is seen with infections that produce hepatitis 
by directly or indirectly damaging hepatocytes, as discussed
earlier. Typically, there is an element of intrahepatic cholestasis
in addition to impaired uptake and conjugation of bilirubin.

Obstruction of biliary ducts by stones, tumors, strictures,
and certain infections produces marked elevation of the
serum conjugated bilirubin and serum alkaline phosphatase,
5-nucleotidase, and γ-glutamyltranspeptidase. US, CT, and
endoscopic cholangiography assist in the identification of the
cause of obstruction.

BILIARY OBSTRUCTION

Obstruction of the biliary or cystic duct leads to biliary
colic with right upper quadrant pain or pressure of sudden
onset that radiates to the shoulder (Table 127-1). Persistence
and progression of the pain, frequently with nausea, vomit-
ing, localized peritoneal signs, and low-grade fever suggest
cholecystitis. High fevers, shaking chills, leukocytosis, and
jaundice suggest cholangitis, which may lead to septicemia
and shock. Gradual obstruction of the common bile duct
leads to painless jaundice, often with pruritus.

Obstruction of the biliary tract in the tropics is frequently
caused by parasitic infections. Biliary ascariasis (see Chapter 109)
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Infiltrating or Granulomatous Infections
Visceral leishmaniasis
Tuberculosis
Viral infection
Fungal infection
Abscesses and Cysts
Brucellosis
Salmonellosis
Other bacterial abscesses
Echinococcosis
Melioidosis
Response to Systemic Infection
Malaria
Acute Chagas’ disease
African trypanosomiasis
Endocarditis
Typhus
Bartonellosis
Rickettsial disease
Viral disease
Salmonellosis
Portal Hypertension
Schistosomiasis
Cirrhosis
Chronic liver disease
Portal vein thrombosis
Veno-occlusive disease
Noncirrhotic portal fibrosis
Clonorchiasis
Noninfectious Causes
Lymphoma
Leukemia
Metastatic carcinoma
Sickle cell disease
Thalassemia
Thrombocytopenic purpura
Felty’s syndrome
Heart failure
Amyloidosis

Box 127-2 Differential Diagnosis of Splenomegaly*

*Many of the infectious diseases listed in Box 127-1 can also cause
splenomegaly.

Table 127-1 Causes of Obstructive Biliary
Disease in the Tropics

Infectious Noninfectious

Leptospirosis Neoplasma
Salmonellosis Metastatic disease
Tuberculosis Hepatoma
Syphilis Cholangiocarcinoma associated 
Actinomycosis with Clonorchis or Opisthorchis 
Helminthic infections infection

Nematodes Pancreatitis
Ascaris lumbricoides Lymphadenopathy
Strongyloides stercoralis Gallstones
Capillaria hepatica

Cestodes
Echinococcus spp.

Trematodes
Clonorchis sinensis
Opisthorchis viverrini
Opisthorchis felineus
Fasciola hepatica
Fasciola gigantica
Paragonimus spp.

Protozoa
Cryptosporidium parvum
Isospora belli
Cyclospora cayetanensis
Giardia lamblia
Microsporidia



complicates chronic ascariasis in fewer than 0.1% of cases, but
the huge number of infected persons makes the condition an
important cause of hepatobiliary disease.11 When individual
adult worms enter and exit the bile ducts, symptoms of 
biliary colic are intermittent, but when worms fail to exit the
duct, pyogenic cholangitis, hemorrhagic pancreatitis, or liver
abscesses may result. Worms that die in the biliary tree may
form the nidus of gallstones.68 In a series of 500 patients with
biliary and pancreatic ascariasis in India, 56% had biliary colic,
24% had acute cholangitis, 13% had acute cholecystitis, 6%
had pancreatitis, and 1% had liver abscesses.14 The diagnosis is
made by US, CT, cholangiography, or endoscopic retrograde
cholangiopancreatography (ERCP) and may demonstrate
worms in the biliary or pancreatic ducts or gallbladder.69,70

Treatment consists of extraction of worms during ERCP or
anthelmintic treatment, preferably with pyrantel pamoate,
which acts rapidly and paralyzes the worms. Nasogastric suc-
tion, antispasmodics, analgesics, and intravenous fluids usu-
ally obviate the need for surgery.

Clonorchiasis and opisthorchiasis (see Chapter 117) are
common infections in Southeast Asia, China, and other parts
of Asia where carp is consumed without proper cooking.71,72

Most persons are asymptomatic, but small numbers of persons
with long-standing infection develop recurrent episodes of
cholangitis or cholangiocarcinoma.73 Adult flukes that inhabit
the bile ducts and gallbladder are responsible for hyperplasia

of the ductal epithelium and occasionally biliary stones or
pancreatitis. Chronic infections with adult Fasciola hepatica
and Fasciola gigantica may remain asymptomatic for years
before adult worms cause cholecystitis and cholangitis.74

Hemobilia from ulceration of biliary epithelium, sclerosing
cholangitis, and biliary stones are unusual complications of
chronic fascioliasis.75 The diagnosis of chronic clonorchiasis,
opisthorchiasis, and fascioliasis is made by identifying eggs in
the stool or bile or identifying adult worms by cholangiography
or visually at the time of surgery. US and CT may demonstrate
adult Fasciola. Paragonimus has been reported to cause obstruc-
tive granulomas involving the biliary tree resulting in biliary
cirrhosis (see Chapter 117).76

Hydatid cysts of the liver (see Chapter 114) cause biliary
obstruction by compressing biliary radicals as they grow or by
rupturing into the biliary tree and causing blockage with
daughter cysts and cyst membranes.77 Cyst rupture can be
provoked by trauma and may lead to bacterial cholangitis, liver
abscess, and anaphylactic reactions to the highly antigenic cyst
contents.

Other parasitic causes of biliary diseases include
Cryptosporidium parvum (see Chapter 88) and microsporidia
(see Chapter 96) in persons with AIDS. Findings are similar to
those of primary sclerosing cholangitis, with diffuse involve-
ment of intrahepatic or extrahepatic bile ducts, or both, stric-
tures, ampullary stenosis, and pancreatic duct involvement.
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Nonobstructive

History, physical
examination; serum

bilirubin, alkaline
phosphatase

Obstructive

See Table 127–1

JAUNDICE

Generalized hepatic
dysfunction

Hemolysis

Drug/alcohol/toxinInfectious

Acute hepatitis (see Figure 127–1)
Chronic hepatitis
Cirrhosis
Granulomatous hepatitis (see Box 127–1)

Hemoglobinopathies, 
hemolytic crisis

Hematoma resorption

Red blood cell 
enzyme defect

Hereditary disorder 
(Gilbert's syndrome)

Malaria

Babesiosis

Bartonellosis

Increased red blood cell 
destruction secondary to 
bacterial/viral infection 
(Clostridium/Epstein-Barr virus)

↑ Alkaline phosphatase
↑ Conjugated bilirubin (primarily)

↑ Unconjugated bilirubin (primarily)

↑ Liver enzymes
↑ Alkaline phosphatase

Haptoglobin
Abnormal blood smear

↑ 

FIGURE 127-3 Differential diagnosis and evaluation of jaundice.



ERCP defines the lesions anatomically, and examination of
feces or bile for oocysts of cryptosporidia or Isospora or spores
of microsporidia are diagnostic. AIDS-associated cholangiopa-
thy may also be caused by cytomegalovirus, Mycobacterium
avium complex, Mycobacterium tuberculosis, and Histoplasma
capsulatum.78–81

Acalculous cholecystitis may be provoked by organisms 
that infect the gallbladder in the absence of stones. Leptospirosis,
salmonellosis, and giardiasis have been implicated in immuno-
competent persons, and the same agents that cause AIDS-
associated cholangiopathy occasionally cause acalculous
cholecystitis in HIV-infected persons. Acalculous cholecystitis
has been seen in association with systemic infections such as
actinomycosis, tuberculosis, and syphilis.

Cholelithiasis has become more common in some devel-
oping areas as residents have adopted a westernized diet.1

In addition, gallstones result from chronic hemolytic states
such as sickle cell anemia and other hemoglobinopathies and
malaria. Recurrent pyogenic cholangitis is a condition 
of unknown cause in the Far East in which there is formation
of pigment stones and sludge. It has been suggested that par-
asites such as Clonorchis, Opisthorchis, and Ascaris act as the
nidus for stone formation in this condition, but dietary defi-
ciencies that alter bile salt metabolism may be more important.

HIV INFECTION AND HEPATOBILIARY DISEASE

HIV infection, which is highly prevalent in many parts of
the tropics (see Chapters 76 and 133), may alter the natural
history, clinical presentation, diagnosis, and management of
infections involving the liver and biliary tract. For example,
HIV infection may lead to unusual clinical syndromes, such as
cholangitis caused by cytomegalovirus, intestinal coccidia,
microsporidia, and mycobacteria, or bacterial peliosis due to
Bartonella. HIV co-infection has been associated with decreased
egg excretion in persons with S. mansoni due to impaired
granuloma formation and increased trapping of eggs in tissue.
Serologic tests for the diagnosis of visceral leishmaniasis may
yield false negative results in HIV-infected patients, but 
recovery of parasites from the peripheral blood is enhanced.
Treatment of certain infections of the hepatobiliary tract in
persons infected with HIV may present difficult challenges,
such as the high rate of relapse of visceral leishmaniasis 
following standard therapy. Importantly, highly active anti-
retroviral therapy (HAART) may play a key role in preventing
progression of latent diseases, reducing the rate of relapse,
and enhancing efficacy of treatment.82,83
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